. .
• • was adjusted until an output of 100dB SPL was produced at 1000 Hz with an input signal of 60dB , Although the ANSI standards tolerate a 2dB of the 100dB output, the gain control was adjusted to within ld.B and, in most cases to within .5dB of the target amplitude when the B&K equipment was used. A digital read out of lOOd.B was produced on the Fonix ·equipment in the same manner. It should be noted, however, that with some low gain aids it was not possible to produce 100d.B SPL in the coupler with a 60dB input wit~ either system. In these eases readings were taken with the gain control full-on.
All hearing aids used in the experiment were new aids from the Veteran's Administration stocks. Eleven over the ear, nine body, and nine eyeglass aids were tested. In a few cases two units of a single model were tested, but a wide variety of makes and models was represented in the sample. It should be noted also that body aids with tone control were adjusted to a flat response.
All aids were tested with both systems. (1974) .
RESULTS
Perhaps the first question that should be answered in examining the data gathered in this experiment is a simple one. \ihat is the average difference, in decibels, between the readings obtained with the B&K and the Fonix systems?
According to frequency, without regard to the direction of the difference, the following differences were found. The range of deviations for the entire 30 hearing aids is shown in Fig. 4 . Once again B&K measurements are represented on the 0 line.
From the above graphs and tables it appears that the greatest variability between the two sets of measurements occurs at .315kHz. The range is greatest (+7 to -7dB), the amount of mean difference is the second greatest (2.33dB), and the standard deviation is largest (3.23dB) . Some possible reasons for this greater variability will be discussed later .
It is interesting to note, however, that measurement differences on these hearing aids where greater variability between the B&K and Fonix is found at .315 kHz (aids No. J~ 4, and 11)
do not appear at the other frequencies.
The results illustrated in Figs. 3 and 4 and summarized in Table 4 indicate there is some tendency for the mean Fonix measurements to be higher than the B&K measurements. Fig. s . 5, 6 , and 7 illustrate the range of difference in measurements when the hearing aids are broken down into groups of eye-glass aids (Fig . 5) , over the ear aids (Fig . 6 ), and body aids (Fig . 7) . Note in Fig. 7 that the r ange of differences is considerably smaller when aid No . 20 is deleted from the results. A further discussion of this aid will be taken up later.
Another way of looking at the data is illustrated in 
separate measurements were then subjected to ''t" tests and
•F" tests. No significant differences at the level of .05
were found.
DISCUSSION
The mean differences between Fonix and B&K measurements are less than 1dB at all frequencies when direction of deviation is included in the calculation. The greatest variability in measurement is seen at .315 kHz where a mean difference (without regard to direction) of 2.33dB and a standard deviation of 3.23dB are present, along with the largest range of differences, +7 to -?dB. A compound difficulty may be responsible for this variability. Typically,, sound chamb~rs have less acoustical attenuation of noise at low frequencies than they do at medium and high frequencies (Instructions and Application, Hearing Aid Test Box 4212, 1969). S~condly, the gain and thus the output of most hearing aids is less at low frequencies, and as a consequence, the signal to noise ratio is lower. Measurement accuracy is difficult. With a signal of 60dB and a measured output for the hearing aids that is often below 80dB, some variability at this frequency is not surprising. It is interesting to note, however, that variability at this frequency, even at comparatively low outputs, is not inevitable. For instance, aid No . 17 was shown by both evaluation systems to have an output of 73dB, while aid
No. 8 was measured at 69dB by both the Fonix and the B&K.
One body hearing aid, the Zenith Award, gave measurements that were noticeably different in the B&K and Fonix systems. At 1.6 kHz, the Fonix measured .5dB higher than the B&K; at 2 kHz, 7dB; at 2.5 kHz, 9dB; and at 3.1.5 kHz, 4dB.
This variability was the greatest shown between the two instruments in measuring a single aid. Additionally, these measurements represented the greatest discrepancies among the thirty aids tested for the frequencies of 1.6, 2.0, and 2 • .5 kHz.
In attempting to account for these discrepancies, two sets of cross-checking measurements were made. .5
.?
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